Validity of transcranial motor evoked potentials as early indicators of neural compromise in rat model of spinal cord compression.
Randomized controlled study of intraoperative transcranial motor evoked potentials (TcMEPs) as early indicators of neural compromise in a rat model of spinal cord compression. To determine the temporal threshold at which a complete (100%) loss of intraoperative TcMEPs will result in significant postoperative functional deficits. There is controversy about the best TcMEP alarm criteria for intraoperative spinal cord protection. Clinical trials provide some evidence, but randomized controlled trials, which are not feasible in humans, are lacking. Twenty-four adult male Wistar rats were divided into 3 experimental groups according to the length of time that a 100% TcMEP signal loss was maintained; all animals had preoperative functional testing. After surgical placement of a balloon catheter in the thoracic sublaminar space, TcMEPs were recorded while the spinal cord was compressed by balloon inflation. The recordings were terminated after maintaining a 100% TcMEP loss for different time periods (0, 5, or 15 min). Functional behavioral testing was repeated after 24 hours. Only the groups wherein the catheter was left inflated for 5 or 15 minutes after a complete (100%) loss of TcMEP amplitude showed a significant deterioration in functional testing as compared with preoperative baseline values. Functional testing remained normal for both the control group and the group in which termination of spinal cord compression occurred immediately after a decrease of TcMEP amplitude to 100%. There was a strong correlation between TcMEP amplitude recovery postintervention and functional ability at 24 hours postsurgery. If a 100% loss of TcMEP signals is immediately recognized and reversed by rapid removal of the compressive force on the spinal cord, normal postoperative function was observed in this rat model. However, delaying intervention for even 5 minutes can result in significant postoperative functional deficits. N/A.